Introduction
protein 7 (Phf7, [20] as being regulated downstream of Sxl, as has previously been 126 described [21] . However, based on this analysis, it does not appear that regulation of 127 alternative splicing is a primary mechanism for Sxl regulation of gene expression in the 128 germline.
129
We also analyzed changes in overall gene expression levels in the presence of RNAi and bam males changed in the same direction in both, while 39% changed in the 168 opposite direction (Fig 1E) . Thus, the Sxl-RNAi sample does not appear globally 169 "masculinized" relative to controls and it may be that Sxl's role in repressing male 170 identity in the early germline is restricted to a few specific targets that are important for 171 the male germline. (Fig 2A) , and is clearly enriched in bam,
185
Sxl-RNAi ovaries by RT-PCR (Fig 2B) . This is in contrast to nanos, which is expressed at 186 similar levels in all of the genotypes in our RNA-seq experiment (Fig 2A) , consistent 187 with its role in the germline of both sexes. Changes in tdrd5p expression were restricted 188 to total RNA levels, and no change in exon usage was detected. In situ hybridization to 189 wild-type gonads revealed that tdrd5p expression is highly enriched in the testis, particularly at the apical tip of the testis where the germline stem cells and proliferating 191 gonial cells reside (Fig 2C-D) . The finding that tdrd5p is expressed at high levels in testes 192 relative to ovaries, and is repressed by Sxl in the ovary, suggests that it plays a role in 193 male germline development or function.
194
To determine the expression pattern of Tdrd5p protein, we generated a genomic germline of the testis, and is also present in the ovary at lower levels (Fig 2E, F) .
201
HA:Tdrd5p is observed in male germline stem cells, spermatogonia and spermatocytes.
202
The protein is seen in distinct foci that are smaller and more numerous in germline stem 203 cells (Fig 2G, arrows) , but appear larger in spermatocytes (Fig 2E arrows) . The foci are (Fig 3A-B) . Note that the punctae seen in males are also present 214 in Sxl RNAi ovaries, though they are fewer in number (Fig 3D, arrows) . Thus, the de-215 repression of tdrd5p in Sxl RNAi ovaries is also detected at the protein level. RNAi, however, produced no observable phenotype. To conduct a more comprehensive 236 study of tdrd5p function we generated tdrd5p mutant alleles using CRISPR-Cas9 genome 237 editing. We generated several independent predicted null alleles of tdrd5p (S1 Fig), and   238 analyzed male fertility and testis morphology of both young males and aged males. We 239 determined that young (5 days old) tdrd5p mutant males have a 50% reduction in 240 fecundity compared to controls (Fig 4F) , suggesting that tdrd5p is required for proper 241 male fertility.
242
To characterize the germ cell defects that may lead to decreased fecundity, we 243 evaluated several aspects of germ cell differentiation in young and aged mutant males.
244
While testes of newly eclosed males appeared similar to wild-type, testes of older males 245 (15-20 days old) exhibited a dystrophic "skinny testis" phenotype with a dramatic 246 reduction in the germline (Fig 4A-C) . This was observed in 7% of animals raised at 25 0 C 247 and 18% of animals raised at 29 0 C. Additionally, 15% of males exhibited a displaced hub 248 phenotype (Fig 4E arrow) , where the hub is no longer located at the apical tip of the 249 testis as seen in wild-type (Fig 4D arrow) . These combined phenotypes suggest a defect therefore incompatible with spermatogenesis, the germline of these testes is highly 284 undeveloped, causing these animals to be sterile (Fig 5B) . A strong test of a gene's 285 ability to promote male identity in the germline is to determine whether it is sufficient 286 to induce XX germ cells to enter spermatogenesis in these animals. Indeed, expression 287 of tdrd5p in the germline of XX tra mutants resulted in a robust rescue of 288 spermatogenesis. 18% of these animals had highly developed testes that were wild type 289 in size, containing all of the stages of germ cell differentiation up to spermatocytes (Fig   290   5C , note: since these animals lack a Y chromosome and the spermatogenesis genes 291 located there, they were not expected to be fertile). This is strong evidence signifying 292 that tdrd5p promotes male identity in the germline.
293
Similarly, if tdrd5p promotes male identity in the germline, we would expect that (Fig 5D-F) . Another 25% of these ovaries show a 302 complete loss of the germline (Fig 5G) , which phenocopies strong sex determination Recently, a genomic analysis of ovaries mutant for the RNA splicing factor sans 327 fille (snf) was conducted [21] . This is considered to also be a Sxl germline loss-of- tdrd5p promotes male germline identity. 374 We show here that tdrd5p is both a target for Sxl regulation and is important for 375 male germline identity and spermatogenesis. tdrd5p expression is highly male-biased, 376 both at the RNA and protein levels (Fig 2) . When female germ cells are sensitized by 377 partial loss of female sex determination genes, expression of tdrd5p exacerbates the 378 masculinized phenotype in these germ cells (Fig 5) . Significantly, expression of tdrd5p is 379 sufficient to promote spermatogenesis in XX germ cells present in a male soma (XX tra-380 mutant testes, Fig 5) . Thus, tdrd5p clearly has a role in promoting male germline 381 identity.
382
Loss of tdrd5p also has a strong effect on male fecundity, even though it is not 383 absolutely required for spermatogenesis. The 50% reduction in fecundity is a strong 
